The annual AMP may be roughly equal to seven-eighths of the altitude of the mountain top on the north flank of the Qilian Mountains.
INTRODUCTION
Accurate areal precipitation data are important for hydrology, agriculture, ecosystem, and other subjects, but gathering such data is very difficult due to the varied spatial and temporal distribution features of precipitation and the lack of effective measurement techniques in mountainous areas. In alpine areas with complex topography and a large altitude range, the usual precipitation data from satellite remote sensing and general circulation models (GCMs) with low spatial resolution do not reveal the varied precipitation distribution features. Furthermore, the mountain precipitation is often much lower when estimated by satel- Ground-based radar is also limited by the complex terrain, and the gauges are often limited by the density and representativeness of their placement, especially the paucity of highaltitude stations in alpine areas. Therefore, it is important to study the influence of mountain barriers on the amount and distribution of precipitation and to consider basic condensation processes and the ways that mountains can affect cloud and precipitation regimes (Barry ) . The AMP has been studied for several decades, especially from the 1960s to the 1990s. In 1976, Lauscher divided AMPs into five types using global data collected from 1,300 stations, but only 3.3% of the stations concerned lay over 2,000 m above sea level. The five types are T (tropical), E (equatorial), Tr (transitional), M (mid-latitude), and P (polar), and have been revised in more recent work (Barry ) . In the early years, according to the theory of the atmospheric boundary layer physics, the moisture content in mid-latitude mountains would decrease and condensation would be reduced above the AMP, leading to lower precipitation in the higher regions. Therefore, there should only be one AMP, which would appear at the foot or at the middle of the mountain (e.g., Sarker ; Rumney ; Shen 
DATA AND METHODS

Study area
The Qilian Mountains are located at the northeastern edge of the Tibetan Plateau (Figure 1 generally lasts from mid-May to mid-September, and snow falls in almost every month except July at altitudes above 3,000 m in the study area.
Data and methods
To determine the AMP in the study area, precipitation measurements with six weighted rain and snow gauges In the cold months (from November to February) and winter, data from all the 11 stations in Table 1 are used, whereas in other months, seasons and on annual scale only data from seven stations are included (Zhangye and six stations in the Hulu watershed). content, and vertical wind profile are the dominant influences.
Atmospheric circulation
As shown in Figure 6 
Synoptic scale convection and topographical enhanced uplifting
During the summer half-year, the westerly predominates in the study area. The wind speed increase with height more than compensates for the vertical decrease in the moisture content up to at least 700 hpa (Barry ) . The large-scale forced ascent of air leads to lifting condensation. This In brief, more water vapor is brought to the region by the westerly air current, and the uplifting mechanism develops due to the topography and synoptic convection during the summer half-year. During summer, the warm and unstable air current contains the most water vapor during the year, which is brought by the westerly air current, the East Asian summer monsoon, and local evaporation ( Figure 6 ).
The summer convergent air current of the Tibetan Plateau monsoon makes the warm and wet air current move from the north toward the Qilian Mountains, and the enhanced uplifting by the mountains produces increasing precipitation with altitude, thus forming the 4,200-m AMP.
Mountain topography
The vertical motion induced by the terrain is determined by the air mass stability, wind speed and direction, and the topography and landforms (Barry ). As shown in is lower in the P. crassifolia forest than that outside except during March, April, and September (Figure 11(a) ), leading to a 0.24 C decrease in the annual value, whereas the annual mean relative humidity is 9.4% higher in the forest than outside the forest (Figure 11(b) ). Recent results have shown annual evapotranspiration of about 400 to 500 mm in the P. crassifolia forest and the adjacent grassland (e.g., 
